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(57) ABSTRACT

A vehicle hood stop arranged to collapse 11 the vehicle hood
1s struck by an object with an 1impact force exceeding a pre-
determined limit. The hood stop includes an upper section
arranged below a lower surface of the hood, a lower section
arranged to be attached to the vehicle, and at least one impact
absorbing sections, where a first impact absorbing sections
includes at least three collapsible supporting members
arranged to diverge from one another as they extend from the
upper section toward the lower section.
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1
PEDESTRIAN SAFETY HOOD STOP

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims foreign priority benefits under 335
U.S.C. §119(a)-(d) to EP 08155782.9 filed May 7, 2008,

which 1s hereby incorporated by reference 1n 1ts entirety.

BACKGROUND

1. Technical Field

The present invention relates to a safety-enhancing hood
stop for a vehicle, which hood stop 1s arranged to collapse 1n
order to absorb 1mpact energy 1f the hood 1s struck by an
object such as a pedestrian or cyclist.

2. Background Art

In the event of a collision between a pedestrian or a cyclist
and a motor vehicle 1t 1s desirable to minimize the extent of
injuries incurred, in particular in the chest and head area of the
person. It1s generally well-known to provide a relatively large
mimmum distance between a front hood and a rigid sub-
structure of the vehicle (vehicle body or frame, various power
train components, suspension strut mountings, etc.) so that a
sufficient deformation distance 1s available for the front hood,
in order to retard the impact of the pedestrian or cyclist 1n a
biomechanically compatible manner.

With some vehicles the desired minimum distance between
a closed front hood and the rigid sub-structure 1s not available
for reasons of packaging, that 1s, the design of the body,
engine, and the hood leaves less than the desired distance
between the two components. In such cases, the front hood
can be actively raised to achieve the desired deformation
distance when a collision between the vehicle and a pedes-
trian or cyclist 1s detected or predicted. However, such sys-
tems are relatively complex and require accurate detection or
prediction of an impending collision to ensure correct activa-
tion of the system.

In addition to providing impact protection, hood stop buil-
ers are frequently arranged at the front of the hood to define a
closing position of the hood.

EP 1,488,987 Al shows an example of a hood stop for a
front hood, which functions as a conventional stop buiter up
to a predefined load. When subjected to a load above the
predefined maximum load, as in the case of the impact of a
pedestrian or a cyclist on the front hood, the hood stop will
undergo plastic deformation 1n the vertical direction as a
supporting first member breaks. The hood stop comprises a
deformable second member that absorbs energy during plas-
tic deformation, 1n order to retard the impact of the pedestrian
or cyclist in biomechanically compatible way. A problem
with this arrangement 1s that once the first member has broken
or sheared, the hood stop will continue to deform under a
relatively low load over the remaining deformation distance.
There 1s no way of controlling the rate at which the second
member 1s deformed once the load on the first member has
exceeded the maximum load. Under arelatively high load, the
impact may not be completely absorbed betfore the hood
reaches the underlying structure.

SUMMARY

The above problems are solved by a hood stop as disclosed
herein. One object of the invention 1s 1t to provide an
improved pedestrian protection hood stop for a front hood,
allowing the rate at which the hood stop deforms and absorbs
energy to be tailored as required for many safety applications.
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A Turther object 1s to provide a hood stop that can be
adapted for use in different vehicles by allowing the defor-
mation properties to be modified.

In the subsequent text, terms such as front, rear, inner and
outer are defined 1n relation to a central longitudinal axis of
the vehicle, 1n 1ts main direction of movement.

According to a first embodiment, a vehicle hood stop 1s
arranged to collapse 11 the vehicle hood 1s struck by an object
with an 1mpact force exceeding a predetermined limit. The
hood stop 1s provided with an upper section disposed below a
lower surface of the hood and a lower section adapted to be
attached to the vehicle. The hood stop 1s further provided with
at least one 1impact absorbing section comprising at least three
collapsible supporting members arranged to diverge from one
another as they extend from the upper section toward the
lower section.

Each supporting member may comprise a weakened sec-
tion with a progressively reduced cross-sectional area. At
least one supporting member may be provided with a differ-
ent reduced cross-sectional area, 1n order to control the direc-
tion of collapse of the hood stop. For instance, 11 one support-
ing member 1s provided with a smaller cross-sectional area,
then a suiliciently large downward force on the hood stop will
cause this weaker supporting member will deform and/or
fracture (yield) before the remaining supporting members. In
this way the hood stop can be made to collapse 1n a predeter-
mined direction, for instance, towards a location where there
1s suificient space to avoid interference between the collapsed
hood stop and the displaced hood.

The reduced cross-sectional area of each weakened section
1s located between the lower section and the upper section.
The minimum cross-sectional area may be located in the
central third of the free length of the supporting members,
preferably at half the free length. The free length of the
supporting members 1s defined as the distance between the
respective upper and lower surfaces where the ends of the
supporting members join the lower and upper sections.

In operation, each supporting member 1s arranged to
deform resiliently when the hood stop 1s subjected to an
impact force up to a predetermined limit and to fracture or
yield when said predetermined limit 1s exceeded.

According to one embodiment, the upper, lower and
impact absorbing sections comprise an integral component.
The integral component can be 1njection molded from a suit-
able plastic material. One example of a plastic maternal suit-
able for this purpose 1s polypropylene (PP).

According to one embodiment, the upper section 1s pro-
vided with an elastic member arranged to contact the lower
surface of a closed hood during normal use. The elastic mem-
ber may comprise a rubber or elastomer material with a cen-
tral attachment means. The central attachment means may be
attached 1n an opening through the upper section.

According to a further embodiment, the lower section may
be provided with an opening into which at least the upper
section can be moved. This serves to maximize the distance
that the hood can be displaced during an impact. The opening
may also be continued to pass through the surface, or vehicle
chassis, onto which the hood stop 1s attached. In this way the
upper section and the associated resilient member can be
moved completely out of the way to maximize displacement
distance.

The hood stop may comprise at least two impact absorbing,
sections, each arranged to deform at different magnitudes of
impact force. In this way 1t 1s possible to provide a controlled
deformation of the hood stop over a predetermined displace-
ment distance. According to a first example, improved control
may be provided by a second impact absorbing sections 1n the
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form of a flat spring element arranged 1n the spaces between
adjacent supporting members of the hood stop. The flat spring
means may comprise a number of spring legs equal to the
number of supporting members. The flat spring element may
have a central portion attached to the upper section and the
spring legs arranged to extend intermediate the supporting
members and to be supported against a cooperating surface or
edge adjacent the lower section. Alternatively, the spring legs
of the flat spring element may be arranged along each 1nner
surface of the supporting members.

In another embodiment, the hood stop may comprise a coil
spring attached to the upper or the lower section of the hood
stop. The coil spring can be combined with any of the above
examples.

In another embodiment, the hood stop may be provided
with a second impact absorbing comprising at least one col-
lapsible leg connected to the first portion and surrounded by
the supporting members as 1t extends towards the lower sec-
tion. The collapsible legs may be substantially straight or may
diverge from one another and from a central axis as they
extend towards the lower section. The collapsible legs are
joined at an upper section which may comprise a ring shaped
member to be attached to the upper section. According to a
preferred example, the collapsible legs are shorter than the
first 1mpact absorbing section. Alternatively, the second
impact absorbing section may comprise collapsible legs of
different lengths.

In addition, each of the at least one 1mpact absorbing sec-
tions may be replaceable and may also be re-combined to
form hood stops having predetermined, desired i1mpact
absorbing properties. Hence, the characteristics of the hood
stop can be adjusted by selecting one or more of the disclosed
components or by varying the dimensions and/or character-
istics of the mndividual components. The use of multiple
impact absorbing sections results 1n a controlled deformation
over the entire displacement distance of the hood stop. In this
way the deformation force can be absorbed in several steps as
cach component comes into operation, which will lower the
Head Injury Criteria (HIC) values for the pedestrian or cyclist
striking the hood.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described 1n detail with reference to
the attached figures. It 1s to be understood that the drawings
are designed solely for the purpose of 1llustration and are not
intended as a definition of the limits of the invention, for
which reference should be made to the appended claims. It
should be further understood that the drawings are not nec-
essarily drawn to scale and that, unless otherwise indicated,
they are merely intended to schematically 1llustrate the struc-
tures and procedures described herein.

FIG. 1 shows a schematic illustration of a hood stop
according to an embodiment of the invention;

FIG. 2 shows a plan view of the hood stop 1n FIG. 1;

FI1G. 3 shows a schematic 1llustration of a hood stop includ-
ing two possible embodiments of a supporting member;

FIG. 4 shows a partial section through the hood stop of
FIG. 1;

FIG. 5 shows a hood stop with a second impact absorbing
section comprising a flat spring element;

FIG. 6 shows an example of a second impact absorbing,
section used in the hood stop of FIG. 5;

FIG. 7 shows a hood stop with a second impact absorbing
section comprising a coil spring;

FIG. 8 shows a hood stop with a second impact absorbing
section comprising multiple collapsible legs; and
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FIG. 9 shows a diagram plotting impact force over dis-
placed distance for several embodiments of the hood stop.

DETAILED DESCRIPTION

FIG. 1 shows a schematic illustration of a hood stop 11
having an upper section 12 adapted to be disposed below a
lower surtace of the hood (not shown) and a lower section 13
adapted to be attached to the body, frame or other portion or
component of the vehicle that underlies the hood when the
hood 1s closed. The hood stop 11 further includes an impact
absorbing section 14 disposed between the upper and loser
sections 12, 13 and comprising three collapsible supporting
members 135, 16, 17 arranged to diverge from one another as
they extend from the upper section 12 towards the lower
section 13.

The supporting members 15, 16, 17 may be arranged with
an equidistant spacing about a central axis X extending
through the upper and lower sections 12, 13 of the hood stop
11. FIG. 3 shows a schematic 1llustration of a hood stop
having two alternative embodiments of the supporting mem-
bers. As shown on the right hand side of FIG. 3, each sup-
porting member 15, 16, 17 comprises a first portion 18
arranged at a first acute o, and a second portion 19 arranged
at a second acute angle o.,. Both angles are measured relative
to the central axis X through the hood stop and are measured
along the outer surfaces of the respective first and second
portions. An outer surface 1s defined as a surface facing away
from the central axis X of the hood stop 11, and an 1nner
surface 1s defined as a surface facing toward the central axis
X.

The first acute angle ., may be greater than the second
acute angle o, as shown on the right hand side of FIG. 3.
Alternatively, first acute angle o, may be equal to the second
acute angle o, 1n which case the result 1s that both portions
18, 19 of the supporting members 15, 16, 17 are arranged at a
constant third acute angle a.,, as indicated 1n the left hand side
of FIG. 3. This embodiment, using a constant angle a5, cor-
responds to the embodiment depicted 1n FIG. 1.

If the first acute angle a, 1s greater than the second acute
angle o.,, then the intersection between the first and second
portions provides a weakened section 20 that creates a trans-
verse hinge 21 about which the supporting members 135, 16,
17 may be deformed. The supporting members may be spaced
equally around the circumierence about a central axis X
through the upper and lower sections of the hood stop.

As 15 best seen 1n FIGS. 1 and 3, each supporting member
15, 16, 17 comprises a weakened section 20 having a cross-
sectional area reduced with respect to the immediately adja-
cent portions of the member. The cross-sectional area of each
supporting member may be progressively reduced towards
the middle of each leg. The minimum cross-sectional area
occurs at the weakened section 20 between the first and sec-
ond portions 18, 19 and creates a transverse hinge 21 about
which the supporting members 15, 16, 17 may be deformed.
The force required to collapse the hood stop can be controlled
by selecting a suitable minimum cross-sectional area and/or
by selecting suitable angles o, a.,, o,.

The selection of suitable minimum cross-sectional area
and/or suitable angles can also be used to control the direction
of collapse of the hood stop. For instance, 11 one supporting
member 15 provided with a smaller cross-sectional area than
the remaining two supporting members, then a suiliciently
large downward force on the hood stop will cause this weaker
supporting member to deform and/or fracture before the
remaining supporting members. Alternatively, one of the sup-
porting members can be provided with a first and second
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portions having different angles o.,, o, as described above. In
this way the hood stop can be made to collapse 1n a predeter-
mined direction, for instance, towards a location where there
1s suilicient space to avoid interference between the collapsed
hood stop and the displaced hood.

The minimum cross-sectional area of each weakened sec-
tion 1s located at the juncture between the upper section 12
and the lower section 13. The minimum cross-sectional area
may be located 1n the central third of the total free length x, of
the supporting members 15, 16, 17, and more specifically at
approximately half the free length x1 as shown in FIG. 3. The
free length x, of the supporting members 15, 16, 17 1s defined
as the distance between the respective lower surface of the
upper section 12 and the upper surface of the lower section 13,
where the respective ends of the supporting members 15, 16,
17 jo1n the lower and upper sections 12, 13.

In operation, each supporting member 1s arranged to
deform resiliently away (outwardly) from the central axis X
when the hood stop 1s subjected to an impact force up to a
predetermined limit. When the predetermined limit 1s
exceeded, the supporting members 15, 16, 17 will fracture or
yield at or adjacent their respective weakened sections 20, 21.

According to one disclosed embodiment of the mvention,
the upper, lower and impact absorbing sections 12, 13, 14
comprise an ntegral component as shown 1n FIGS. 1-4. The
integral component can be injection molded from a suitable
plastic material. An example of a plastic material that may be
used for this purpose 1s polypropylene. The upper section 12
may be provided with an elastic member 22 arranged to
contact the lower surface of a closed hood during normal use.
In the example shown 1n FIG. 4, showing a partial cross-
section through the hood stop oI FI1G. 1, the elastic member 22
comprises a rubber or other elastomeric material with a cen-
trally located male threaded fastener 23. The threaded fas-
tener 23 1s attached 1n and rotatably adjustable (see arrow A)
relative to a corresponding threaded opening 24 through the
upper section. The threaded opening 24 has a pitch angle
selected to make the thread self-locking. In this way the
vertical position of the elastic member 22 can be adjusted to
a suitable height for cooperation with the lower surface of the
closed hood.

The hood stop as described above may comprise two or
more 1impact absorbing sections, each arranged to deform at
different magnitudes of impact force. In this way 1t 1s possible
to provide a controlled deformation of the hood stop over a
predetermined displacement distance. FIG. 5 shows an
example of a hood stop having upper, lower, and 1mpact
a JSOI'blllg sections 12, 13, 14 substantially similar to that
shown 1n FIG. 1 but addltlonally having a second impact
a':)sorbing section comprising a tlat spring element 30. Flat
spring element 30 1s shown 1n 1solation in FIG. 6. Improved
deformation control 1s provided by the flat spring element 30
disposed between adjacent supportlng members 15,16,17 of
the hood stop 11. The flat spring element 30 has three Spring
legs 31, 32, 33 and a central portion 34 attached to the upper
section 12. The spring legs 31, 32, 33 comprise flat springs
arranged to extend between the upper and lower sections 12,
13 intermediate the supporting members 15, 16, 17. Each of
the spring legs 31, 32, 33 of the flat spring element 30 1s
provided with a V-shaped projection 35, 36, 37 shaped by
bending a lower portion of each leg. The V-shaped projections
35, 36, 37 are supported against a cooperating surface or edge
adjacent the opening 25 of the lower section 13.

FIG. 7 shows a second example of a hood stop that 1s
substantially similar to that shown in FIG. 1 but additionally
provided with a second impact absorbing section 40 compris-
ing a coil spring element 41. In the disclosed embodiment the
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upper end of the coil spring 41 1s attached to the central,
threaded fastener 23 of the elastic member 22 adjacent the
lower surface of the upper section 12 of the hood stop 11. The
lower end of the coil spring 41 1s provided with an elastic
member 1n the form of a rubber or elastomer stop 42. The
clastomer stop 42 1s provided to ensure that the coil spring 41
1s properly supported by an underlying surface onto which the
hood stop 11 1s attached. The coil spring 41 described 1n this
example can be used 1n combination with any one or both of
the hood stop embodiments shown 1 FIG. 5 or 8.

FIG. 8 shows a third embodiment of a hood stop that 1s
substantially similar to that shown 1n FIG. 1 but additionally
provided with a second impact absorbing section 50 having
three substantially vertical collapsible legs 51, 52, 53. The
second 1impact absorbing section 50 1s disposed inside the first
impact absorbing section 14 and may be attached to the
threaded fastener 23 of the elastic member 22 adjacent the
lower surface of the upper section 12. Collapsible legs 51, 52,
53 may be substantially straight or may diverge as they
project from the upper towards the lower section. The number
of collapsible legs 51, 52, 53 may be equal to the number of
collapsible legs 15,16, 17. According to a preferred example,
collapsible legs 51, 52, 53 are shorter than the first impact
absorbing section. In this way, the collapsible legs 51, 52, 53

will be loaded and begin to deform after the supporting mem-
bers 15, 16, 17 have deformed or yielded.

The 1mpact absorbing properties and the timing of the
elfect of the second impact absorbing section 50 can be varied
by moditying the cross-sectional area and vertical length of
the collapsible legs 51, 52, 53. It 1s also possible to add a third
impact absorbing section (not shown) comprising a third set
of collapsible legs with different dimensions and a longer or
shorter length than the second legs 51, 52, 53. The second
impact absorbing section 50 described 1n this example can be

combined with any one or both of the examples shown in FIG.
dor7.

One or more of the impact absorbing sections may be
replaceable and may also be re-combined to form hood stops
having predetermined, desired impact absorbing properties.
The impact absorbing characteristics of the hood stop can be
adjusted by selecting one or more of the component and/or by
varying the dimensions and/or characteristics of the indi-
vidual components. The use of multiple 1impact absorbing
sections allows a designer to achieve a controlled deforma-

tion over the entire displacement distance of the hood stop.
The effect of this 1s indicated in FIG. 9, which shows a

diagram plotting impact force F versus displacement distance
D.

In FI1G. 9, a first curve notionally indicates the deformation
characteristics of the hood stop shown 1n FIG. 1. A second
curve b notionally indicates the deformation characteristics
of the collapsible legs 51, 52, 53 of F1G. 8 combined with the
hood stop shown 1n FIG. 1. A third curve ¢ notionally indi-
cates the deformation characteristics of the flat spring ele-
ment 30 of FIG. 5 combined with the original hood stop
shown in FIG. 1. A fourth curve d notionally indicates the
deformation characteristics of the coil spring 41 of FIG. 7
combined with the original hood stop shown in FIG. 1. A fifth
curve € notionally indicates the deformation characteristics of
an assembly comprising a third impact absorbing section 1n
addition to the collapsible legs 51, 52, 53 of FIG. 8 combined
with the original hood stop shown 1n FIG. 1. The deformation
characteristics of this combination will follow the combined
curves a, b and e.
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By combining the deformation characteristics of two or
more of the components described above, impact forces can
be absorbed 1n several steps as each component becomes
activated. The components can be combined so that a subse-
quent component begins, or has already begun to take up
impact forces when a previously activated component has
reached 1ts maximum capacity.

Alternatively, a subsequent component can support the
absorption of impact forces 1n combination with a previously
activated component. In this context, a component 1s consid-
ered to be activated when it begins to absorb 1mpact forces.
The combination of multiple components can be used to
assemble a hood stop that 1s adapted for a particular hood
and/or an available space between the hood and the underly-
ing {rame, chassis, or power train components. This allows
tor adaptation of a hood stop in order to lower the Head Injury

Criteria (HIC) values for the pedestrian or cyclist striking the
hood.

In order to maximize the distance that the hood can be
displaced during an impact, the lower section 13 can be pro-
vided with an opening 25 1into which at least the upper section
can be moved. The opening 25 can also be continued (not
shown) to pass through an attachment plate (see FIG. 4), or
the vehicle component (frame, chassis, or power train, for
example) onto which the hood stop 11 1s attached. In this way
the upper section 12 and any associated resilient members can
be moved completely out of the way to maximize displace-
ment distance.

Referring to FIG. 4, the lower section 13 comprises attach-
ment means having a pair of first guide means 26, 27 (see FIG.
2) at opposite edges of the lower section 13. The first guide
means 26, 27 are slidable relative to cooperating second guide
means 28 (only one shown) on an attachment plate 29 on the
vehicle. The second guide means 28 comprises facing guide
means with an approximate L-shaped cross-section. This
allows the entire hood stop 11 to be slid into place during
mounting thereot. In order to {ix the hood stop in position, the
lower section 13 comprises a locking means 45 arranged to
lock the lower section 13 in a predetermined position relative
to the vehicle. In this example, the locking means 45 com-
prises a resilient tongue 46 with a beveled front surface and a
substantially vertical locking surface. The resilient tongue 46
1s an 1ntegral part of a front edge of a lower part of a support-
ing member 15. As the hood stop approaches 1ts end position,
the locking tongue 46 1s detlected by an upright, substantially
vertical fixed edge 47 of the attachment plate 29. The locking
tongue 46 will then snap into place over a fixed edge 47 and
retain the hood stop 11 1n its correct end position. Depending,
on the height of the fixed edge, the resilient tongue can also be
located on the lower section. The sliding direction of the hood
stop should not coincide with a desired direction of collapse,
as described above.

The exact dimensions of a hood stop may be determined by
its location 1n relation to the hood and the available deforma-
tion distance between the underside of the hood and the
chassis. As a rule, the available distance 1s less adjacent an
outer edge of the hood and the assembly of components
making up the hood 1s often relatively thin 1n this area. Simi-
larly, the available distance 1s larger remote from the outer
edge of the hood and the hood assembly is relatively thick.
Hence, a hood stop located adjacent an outer edge of the hood
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will be subjected to impact forces immediately after impact,
as the edge of the hood only has very limited impact absorb-
ing properties. A hood stop located remote from the outer
edge of the hood will be subjected to limited impact forces
immediately after the impact. Depending on the impact
absorbing properties of the hood assembly, the impact will
first deform an impact zone 1n the hood assembly before
acting on the hood stop. In both examples, 1t 1s desirable to
provide a hood stop that will absorb the impact and 1f possible
reduce the velocity of the impacting object to zero or near
zero belore 1t strikes the underlying chassis. Consequently,
the length, width and thickness of the supporting members are
selected depending on the position of the hood stop and the
desired impact absorbing properties in this position.

The invention 1s not limited to the above examples, but may
be varied freely within the scope of the appended claims.

What 1s claimed:

1. An 1mpact absorbing hood stop for an automotive
vehicle comprising:

an upper section adapted to be disposed below a lower

surface of a vehicle hood:

a lower section adapted to be attached to a vehicle compo-

nent underlying the hood; and

a first impact absorbing section disposed between the

upper section and the lower section and comprising at
least three supporting members, each with a reduced
cross-sectional area, diverging from one another and
from a central axis extending through the upper and
lower sections as they extend from the upper section
toward the lower section, the reduced cross-sectional
area of the first of the supporting members being differ-
ent from the reduced cross-sectional areas of the remain-
ing supporting members such that the first supporting
member 1s weaker than and deforms before the remain-
ing supporting members when the first impact absorbing,
section 1s subjected to an 1impact force.

2. The hood stop according to claim 1, wherein at least one
of the supporting members comprises a first portion disposed
at a first acute angle and a second portion disposed at a second
acute angle, relative to a central axis through the upper and
lower sections.

3. The hood stop according to claim 2, wherein the first
acute angle 1s equal to or greater than the second acute angle.

4. The hood stop according to claim 1, wherein at least one
ol the supporting members 1s configured to deform resiliently
when the hood stop 1s subjected to an impact force up to a
predetermined limit and to yield when said predetermined
limait 1s exceeded.

5. The hood stop according to claim 1, wherein the upper,
lower and 1mpact absorbing sections comprise an integral
component.

6. The hood stop according to claim 1, wherein the upper
section 1s provided with an elastic member configured to
contact the lower surface of the hood during normal use.

7. The hood stop according to claim 1, wherein the hood
stop further comprises at least one second impact absorbing,
section adapted to deform if subjected to an impact force
exceeding a second predetermined limit different from the
predetermined limit of the first impact absorbing section, in
order to provide a controlled deformation over a predeter-
mined displacement distance.

8. The hood stop according to claim 7, wherein a second
impact absorbing section comprises a flat spring element
disposed intermediate the supporting members, the tlat spring
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clement comprising a number of spring legs equal to the
number of supporting members.

9. The hood stop according to claim 7, wherein the second
impact absorbing section comprises a flat spring element
disposed adjacent inner surfaces of the supporting members,
the flat spring element comprising a number of spring legs
equal to the number of supporting members.

10. The hood stop according to claim 7, wherein a second
impact absorbing section comprises a coil spring disposed
between the upper and the lower section of the hood stop.
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11. The hood stop according to claim 7, wherein the second
impact absorbing section comprises at least one collapsible
leg connected to the first portion and surrounded by the sup-
porting members as 1t extends towards the lower section.

12. The hood stop according to claim 11, wherein the

second 1mpact absorbing 1s shorter than the first impact
absorbing section.
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